Communication has evolved from predominantly face-to-face environments to include greater use of computer-mediated environments such as social networking sites for sharing information, meeting new people, and learning. Aspects of computer-mediated communication related to perceptions of social presence impact the way communication occurs in un-mediated environments. This study examined perceived social presence, participant satisfaction, and relationships between social presence and satisfaction among Twitter users during streaming conversations. Data were collected through an online questionnaire that was created using qualtrics.com and made available to respondents over a one-week period. Two groups of survey respondents agreed with 10 of 21 and 13 of 21 statements about social presence and 10 of 13 and 12 of 13 statements about satisfaction. Findings indicated that positive and negative relationships exist between social presence and satisfaction. Participants felt they were in close virtual proximity with other participants, and social presence can be fostered through text-based variables, such as emoticons, to compensate for lack of nonverbal or face-to-face cues. Therefore, agricultural communicators should use techniques that foster social presence to support virtual relationships and circulate agricultural information through chatting, messaging, and blogging. 
Introduction
Public use of the Internet has increased over the last several years, with nearly 78% of the current North American population using it regularly (Internet World Stats, 2011) . Today, Internet media and social networking outlets have become key sources of news and information for many people (Prasarnphanich & Wagner, 2011) as well as a medium for social change (Bartter et al., 2009) . Social networking and social media sites that act as these media for change are being used by 50% of young adults (Lewandowski, Rosenberg, Parks, & Siegel, 2011) and 72% of Internet-using adults (Brenner & Smith, 2013) .
Through these Internet media, users engage in a variety of social interactions and create collaborative communities through which they actively contribute as a single entity (Prasarnphanich & Wagner, 2011) . Through Internet use, users can network through various platforms by chatting, messaging, and blogging in forums related to specific topics (Bartter et al., 2009) . One such topic is agriculture, as shown by the 98% of farmers and ranchers who have Internet access and the 76%
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Literature Review/Theoretical Framework
Social presence and satisfaction within CMC was the focus of this study. Thus, the theoretical framework of the study was social presence. Social presence first was defined as the level of salience between two people using a communication medium (Short et al., 1976) . Since then, many researchers have developed their own versions of social presence and applied them to CMC as a function of medium characteristics as well as a function of user adaptations to social context (Richardson & Swan, 2003; Walther, 1992) . For example, to compensate for lack of social cues in CMC, a user may insert emoticons or personalize their messages (Picciano, 2002; Richardson & Swan, 2003; Rourke, Anderson, Garrison, & Archer, 2001; Taylor, Jowi, Schreier, & Bertelsen, 2011) .
Social presence is a core concept in online learning and distance education. Studies have shown correlations between social presence and student satisfaction (Gunawardena, 1995; Gunawardena & Zittle, 1997; Richardson & Swan, 2003) , social presence and learning communities (Rourke et al., 2001; Rovai, 2002) , and social presence and perceived learning (Richardson & Swan) . Some researchers have suggested learning online can be just as successful as learning in a classroom when nonverbal behaviors contributing to social presence are independent of learning in a student-teacher relationship (Taylor et al., 2011) . Gunawardena and Zittle also found it important for instructors to develop skills to create social presence when providing feedback to individuals.
In studies about online collaborative learning, researchers found that learners placed high importance on feelings of "connectedness and belonging" (Hara, Bonk, & Angeli, 2000; Harasim, 1993; Johansen, Vallee, & Spangler, 1988; Kitchen & McDougall, 1998; So & Kim, 2005) and that structure is important in promoting interaction among participants (Vrasidas & McIsaac, 1999) . Gunawardena and McIsaac (2004) found social presence affects distance learners' perceptions of psychological distance, or immediacy, with their teacher and fellow learners. This aligns with research in distance education that defines distance in terms of psychological aspects rather than physical proximity (Garrison, 2000; So & Brush, 2008) .
Measuring Social Presence
Measurement of social presence has been an evolving practice that started with a survey instrument through which 17 learner reactions were captured on a range of bipolar scales, such as stimulating / dull, personal / impersonal, and sociable / unsociable (Gunawardena, 1995) . After the GlobalEd conference in 1993, Gunawardena and Zittle (1997) developed a 61-item questionnaire that measured participants' responses to CMC, conference experience, and factors suspected to influence CMC satisfaction. The majority of the conference instrument included five-point Likert-scale items about nine different areas: "1) social presence; 2) active participation in the conference; 3) attitude toward CMC; 4) barriers to participation, which included technical problems and lack of access; 5) confidence in mastering CMC; 6) perception of having equal opportunity to participate in the conference; 7) adequate training in CMC at participant's site; 8) technical skills and experience using CMC; and 9) overall satisfaction with the GlobalEd conference (Gunawardena & Zittle, p. 14) .
Some aspects of social presence have been deemed highly subjective and are thought to be measured best by self-report tools that indicate social awareness (Biocca & Harms, 2002) . While selfreport measures of social awareness such as eye fixation or body movement can be observed, these observed measures are difficult to collect and may not be directly related to social awareness (Biocca & Harms, 2002) . Accordingly, Rourke et al. (2001) classified social presence into interactive, affective, and cohesive responses to conduct a qualitative study on computer-mediated conversation Research transcripts and found problems with observational tools that related to the challenges of accurately transcribing "real-time, face-to-face interactions" (p. 6). To overcome challenges such as these, some researchers turned to conferencing software that "automatically and faithfully records all online interactions in a machine-readable format" (Rourke et al., p. 6) .
In 2002, Tu created the Social Presence and Privacy Questionnaire (SPPQ) to measure students' perceptions of social context, online communication, interactivity, and privacy. Tu collected data through interviews, direct observation, document analysis, and a survey. Finally, parts of the satisfaction scale by Gunawardena and Zittle (1997) , SPPQ by Tu (2002) , and previous research by Driver (2002) and Kitchen and McDougall (1998) were merged to form the Collaborative Learning, Social Presence, and Satisfaction questionnaire (Lowenthal, 2009; So & Brush, 2008) . The CLSS questionnaire captures general demographic information, satisfaction, and social presence (So & Brush) . Despite proposed alternative social presence scales (Kreijns, Kirschner, Jochems, & van Buuren, 2010) and arguments for multidimensional approaches (Russo & Benson, 2005) , most researchers are comfortable with or adapt the instruments developed by Gunawardena and Zittle, Rourke et al. or Tu (Lowenthal) .
Purpose and Objectives
Understanding social presence in the context of agricultural conversations in computer-mediated environments was the focus of this study, which consisted of two parts. The purpose of this paper is to report findings from the second part of the study, which focused on participants' perceptions of social presence and satisfaction during conversations about agriculture-related topics in a computer-mediated environment. The objectives that guided this part of the study included 1) describe #AgChat and #GardenChat users' perceptions of social presence during a Twitter conversation; 2) describe #AgChat and #GardenChat users' satisfaction with a Twitter conversation; and 3) describe relationships between perceptions of social presence and satisfaction during #AgChat and #Garden-Chat conversations.
Methods
Mixed methods were utilized for the entire study, which included seven weeks of #AgChat and #GardenChat conversations. However, the findings reported here focus on data collected from quantitative surveys administered to participants engaged in one week's conversations. Specifically, participants who contributed to the fourth of the seven conversations were asked to complete the survey. The fourth conversation was chosen to represent the midpoint of data collected for the complete study. The survey was available for one week after the respective conversations.
Survey Instrument Design
The survey instrument was adapted from the four sections and 56 items in the Collaborative Learning, Social Presence, and Satisfaction (CLSS) questionnaire to have 51 items (So & Brush, 2008) . Section one of the questionnaire asked participants multiple-choice questions related to age, ethnicity, Twitter experience, and number of #AgChat or #GardenChat conversations in which they had participated. Sections two, three, and four of the questionnaire asked for responses on a scale that included strongly disagree (1), disagree (2), neutral (3), agree (4), and strongly agree (5). Section two of the questionnaire asked participants about their satisfaction with their ability to learn and understand during the conversation as well as their satisfaction with the diversity of topics in #AgChat and #GardenChat. The third section of the questionnaire asked participants to indicate the amount of learning and sharing of ideas that took place during #AgChat and #GardenChat. Section four of the questionnaire asked participants about their perceptions of social presence dimensions during the conversation.
Validity of the survey instrument was established through previous studies that used similar instruments (Driver, 2002; Gunawardena & Zittle, 1997; Kitchen & McDougall, 1998; Tu, 2002) . Data from items containing scaled responses were used to calculate Cronbach's alpha coefficients. The coefficient for #AgChat was 0.85, and the coefficient for #GardenChat was 0.92.
Quantitative Data Collection
Quantitative data collection took place following #AgChat and #GardenChat conversations held during the fourth week of August 2011. The moderators of each Twitter conversation sent Twitter messages with links to the questionnaires at the end of each conversation. Survey responses for #GardenChat were collected from Aug. 22, 2011 , to Aug. 29, 2011 . Survey responses for #AgChat were collected from Aug. 23, 2011 , to Aug. 30, 2011 .
The moderator of #GardenChat tweeted the survey link at 9:26 p.m., which was 26 minutes after the scheduled end of the #GardenChat conversation. The tweet said, "If anyone is interested check out [researcher's Twitter handle] Survey at http://ow.ly/6a2yo #GardenChat." The moderator of #AgChat tweeted the survey at 8:56 p.m., which was four minutes before the scheduled end of the #AgChat conversation. The tweet said: "Let's help [researcher's twitter handle] with her graduate thesis by taking this survey! http://ow.ly/69wNv #AgChat."
For each conversation, the researcher retweeted the moderators' original tweets immediately after the moderators posted the questionnaire links. The researcher also retweeted the moderators' tweets six times, eight hours apart, starting eight hours after the end of each conversation. The researcher also posted six original Twitter messages for each conversation, eight hours apart, starting at 9 a.m. the day after each conversation. Based on response rates, three days after the conversations took place, the researcher sent a series of five reminder tweets. The first two reminder tweets were posted eight hours apart, and the last three reminder tweets were posted 24 hours apart. To specifically target individuals that participated in #AgChat and #GardenChat on August 22 and August 23, respectively, the survey was available until the day of #GardenChat's and #AgChat's next scheduled conversation. In addition, reminder tweets asked for individuals who had participated in the most recent conversation. The accessible populations of #GardenChat and #AgChat users during the seven days that the survey was available were used to represent the target population of #GardenChat and #AgChat users who participated during the selected week's conversations. During the week of the survey, the #AgChat conversation contained 915 tweets from 148 users. Fifty-five of these users responded to the survey for a response rate of 37.16%. The #GardenChat conversation contained 1,452 tweets from 87 users. Nineteen of these users responded to the survey for a response rate of 21.84%. The numbers of tweets and participants appeared to be normal based on conversations during the weeks before and after the week that the survey was conducted. Low response rate and the potential for inclusion of respondents who did not participate in the selected conversations were limitations of the study. However, findings from this study can assist agricultural communicators in gaining a better understanding of social media and social presence.
The Statistical Package for Social Sciences (SPSS®) was used to calculate descriptive statistics, including means, standard deviations, medians, frequencies, percentages, and correlations, that were used to interpret participants' demographic information, perceived levels of satisfaction, perceived levels of social presence, and possible correlations among satisfaction and social presence. The scaled Research items used to gather participant responses on satisfaction and social presence were interpreted as 1.00 -1.44 = strongly disagree, 1.45 -2.44 = disagree, 2.45 -3.44 = neutral, 3.45 -4.44 = agree, and 4.45 -5.00 = strongly agree. Pearson's product-moment correlation coefficients were used at the p <.05 level to analyze the relationships between social presence and satisfaction.
Findings
Eighteen states and two countries were represented by #AgChat respondents (n = 55). Multiple #Ag-Chat respondents indicated they were located in either California (f = 4), Indiana (f = 4), Iowa (f = 3), or Wisconsin (f = 3). Other respondents were the only one or one of two people from their specified states. Eleven states and one country were represented by #GardenChat respondents (n = 19). Respondents for #GardenChat were the only one or one of two people from their specified states. Most participants were Caucasian. Each conversation had one Latino respondent. One respondent for #AgChat was Asian/Pacific Islander, while one respondent for #GardenChat was African American. Of the #AgChat respondents, 65% were female and 35% were male. Of the #GardenChat respondents, 72% were female and 28% were male. The majority of #AgChat respondents were between 26 and 45 years of age. The majority of #GardenChat respondents were between 36 and 45 years of age.
Participants rated their Twitter experiences as expert, intermediate, novice, or a user with no experience. Seven #AgChat respondents (20.60%) rated themselves as expert users, 70.60% as intermediate users, and 8.80% as novice users. None of the #AgChat respondents rated themselves as having no Twitter experience. Six #GardenChat respondents (40.00%) rated themselves as expert users, 6.70% as intermediate users, and 13.30% as novice users. None of the #GardenChat rated themselves as having no Twitter experience. When asked to indicate the number of discussions in which they had participated, the most frequent responses for #AgChat respondents were more than 10 (27.27%), two (9.09%), one (7.27%), and four (5.45%). The most frequent responses for #Garden-Chat respondents were more than 10 (47.37%) and six (10.53%). Twenty-two #AgChat respondents (40%) and 31.58% of #GardenChat respondents reported they had met in person any of the other participants in their respective conversations, while 21.82% of #AgChat respondents and 47.37% of #GardenChat respondents reported they had not met in person any of the other participants.
Many respondents reported more than one interest in agriculture. Marketing and communications were interests of 38.2% of #AgChat respondents and 46.7% of #GardenChat respondents. Other interests of #AgChat participants included production, farming, and sales/business. Other interests of #GardenChat respondents included home gardening, production, green living, sales/ supplies, and public gardening.
Perceptions of Social Presence
Respondents who participated in #AgChat agreed with 10 of 21 statements about social presence. For example, respondents agreed CMC messages are social forms of communication (M = 4.27, SD = 0.45, Mdn = 4.00), CMC allows relationships to be established (M = 4.24, SD = 0.56, Mdn = 4.00), CMC messages convey feeling and emotion (M = 3.85, SD = 0.62, Mdn = 4.00), CMC allows building of more caring social relationships with others (M = 3.82, SD = 0.77, Mdn = 4.00), and CMC permits building of trust relationships (M = 3.79, SD = 0.60, Mdn = 4.00). Respondents were neutral about six social presence statements, including ease of expressing ideas (M = 3.33, SD = 0.96, Mdn = 4.00), large amounts of messages not inhibiting their ability to communicate (M = 3.24, SD = 1.06, Mdn = 4.00), and comfort in participating even when not familiar with the topics (M = 3.24, SD = .71, Mdn = 3.00). Respondents disagreed with five statements about social presence, such as CMC messages are impersonal (M = 2.36, SD = 0.74, Mdn = 2.00) and that it is unlikely someone might obtain information about them from CMC messages (M = 2.30, SD = 1.01, Mdn = 2.00). See Table  1 for a complete list of #AgChat participants' responses. 
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Respondents who participated in #GardenChat strongly agreed CMC allows relationships to be established (M = 4.47, SD = 0.74, Mdn = 5.00). Respondents agreed with 13 of 21 statements about social presence, including CMC messages are social form of communication (M = 4.33, SD = .072, Mdn = 4.00), comfort in participating even when not familiar with topics (M = 4.20, SD = 0.78, Mdn = 4.00), CMC messages convey feeling and emotion (M = 4.20, SD = 0.56, Mdn = 4.00), CMC allows building of more caring social relationships with others, ease of expressing ideas (M = 4.07, SD = 0.80, Mdn = 4.00), CMC permits building of trust relationships (M = 3.87, SD = 0.92, Mdn = 4.00), and large amounts of messages not inhibiting their ability to communicate (M = 3.80, SD = 0.94, Mdn = 4.00). Respondents were neutral on items related to technology being reliable (M = 3.33. SD = 0.90, Mdn = 3.00) and it is unlikely someone might obtain information about them from CMC messages (M = 2.53, SD = 0.99, Mdn = 2.00). Respondents disagreed with four statements, including CMC is private/confidential (M = 1.93, SD = 0.88, Mdn = 2.00), CMC messages are impersonal (M = 2.13, SD = 0.64, Mdn = 2.00), and respondents were uncomfortable communicating with unfamiliar people (M = 1.93, SD = 1.10, Mdn = 2.00). See Table 2 on following page for a complete list of #GardenChat participants' responses.
Satisfaction with Conversation
Respondents who participated in #AgChat agreed with 10 of 13 statements about satisfaction. For example, respondents agreed that as a result of their participation in #AgChat, they made acquaintances electronically in other parts of the country and/or world (M = 4.35, SD = .95, Mdn = 5.00), and that they were able to learn through the medium of computer-mediated communication (M = 4.03, SD = .79, Mdn = 4.00). Respondents were neutral about statements related to diversity of topics prompting them to participate in the discussion (M = 3.29, SD = 1.12, Mdn = 3.00), their level of learning being at the highest quality during the conversation (M = 3.21, SD = 0.81, Mdn = 3.00), and the amount of effort put forth in learning computer-mediated communication skills to participate in the conversation (M = 2.85, SD = 1.13, Mdn = 3.00). Respondents who participated in #AgChat did not "disagree" with any statements related to satisfaction. See Table 3 for a complete list of #AgChat participants' responses.
Respondents who participated in #GardenChat agreed with 12 of 13 statements about satisfaction. For example, respondents agreed that as a result of their experience they would like to participate in another discussion in the future (M = 4.40, SD = 0.83, Mdn = 5.00) and that they were stimulated to do additional readings or research about topics discussed during #GardenChat (M = 4.33, SD = .62, Mdn = 4.00). Respondents agreed least that their level of learning during the discussion was of the highest quality (M = 3.93, SD = 1.03, Mdn = 4.00). Respondents were neutral about the amount of effort put forth in learning computer-mediated communication skills to participate in the conversation (M = 2.93, SD = 1.22, Mdn = 3.00). Respondents who participated in #Garden-Chat did not "disagree" with any statements related to satisfaction. See Table 4 for a complete list of #GardenChat participants' responses.
Relationships among Social Presence and Satisfaction
For #AgChat respondents, the social presence item stating computer-mediated communication messages convey feeling and emotion showed a low to medium positive correlation with six other statements about satisfaction. The strongest of these correlations related to the level of learning that took place (r = .52), ability to learn through the medium of computer-mediated communication (r = .50), and the discussion as a useful experience (r = .48). Responses showed a low negative cor-relation between the social presence statement that computer-mediated communication messages are impersonal and five statements about satisfaction. The strongest of these correlations related to wanting to participate in another discussion in the future (r = -.46), overall satisfaction with the #AgChat discussion (r = -.45), and the discussion as a useful learning experience (r = -.44). A low to medium positive correlation also existed between the social presence statement related to computer- Able to learn from the #AgChat discussion. 4.00 3.97 0.87
The diversity of topics in this discussion prompted me to participate in the discussion.
3.00 3.29 1.12
My level of learning that took place in this discussion was of the highest quality. 3.00 3.21 0.81 I put in a great deal of effort to learn computer-mediated communication skills (e.g.
how to use Twitter) to participate in this discussion.
3.00 2.85 1.13
Note. Median scale. 1.00 -1.44 = strongly disagree, 1.45 -2.44 = disagree, 2.45 -3.44 = neutral, 3.45 -4.44 = agree, and 4.45 -5.00 = strongly agree Table 4 #GardenChat Participants' Satisfaction (n = 19)
Satisfaction
Mdn M SD
As a result of my experience with #GardenChat, I would like to participate in another discussion in the future.
5.00 4.40 .83
I was able to learn from the #GardenChat discussion. 5.00 4.33 .98
This discussion was a useful learning experience. 5.00 4.33 .90
I was stimulated to do additional readings or research about topics discussed during #GardenChat.
4.00 4.33 .62
I was able to learn through the medium of computer-mediated communication.
5.00 4.27 .96
Overall, I am satisfied with the #GardenChat discussion. 4.00 4.27 .80
The discussion assisted me in understanding other points of view. 4.00 4.20 .76
As a result of my participation in #GardenChat, I made acquaintances electronically in other parts of the country and/or world.
5.00 4.13 1.25
Overall, I am satisfied with what I learned in this discussion. 4.00 4.13 .92
4.00 4.07 .80
Overall, I am satisfied with the moderator's guidance during this discussion. 4.00 4.00 1.00
My level of learning that took place in this discussion was of the highest quality. 4.00 3.93 1.03 I put in a great deal of effort to learn computer-mediated communication skills (e.g. how to use Twitter) to participate in this discussion. mediated communication being a pleasant way to communicate with others and six statements about satisfaction. The strongest of these correlations related to overall satisfaction (r = .53), ability to learn through computer-mediated communication (r = .51), and level of learning (r = .50). A low to medium positive correlation also existed between the social presence statement related to the language used by others to express themselves in computer-mediated communication being easily understood and six statements about satisfaction. The strongest of these correlations related to overall satisfaction with the #AgChat discussion (r = .59 ), overall satisfaction with the moderator's guidance during the discussion (r = .59), and the discussion assisting in understanding other points of view (r = .54).
For #GardenChat participants, a high to medium positive correlation existed between the social presence statement that computer-mediated communication messages are social forms of communication and 12 other statements about satisfaction. The strongest of these 12 correlations related to the level of learning that took place being at the highest quality (r = .80), the discussion as a useful experience (r = .80), overall satisfaction with what was learned (r = .79), and the discussion assisting in understanding other points of view (r = .76). A medium to high positive correlation existed between the social presence statement that computer-mediated communication permits the building of trust relationships and eight statements about satisfaction. The strongest of these eight correlations related to the level of learning being at the highest quality (r = .75) and the diversity of topics prompting respondents to participate (r = .70). A medium negative correlation existed between the statement that it is unlikely for someone else to re-send messages and nine statements about satisfaction. The strongest of these correlations related to overall satisfaction with the moderator's guidance (r = -.73) and overall satisfaction with what was learned during the discussion (r = -.72).
Discussion and Conclusions
Perceptions of Social Presence
Participants of both conversations appeared to sense a social presence and indicated they are communicating and interacting with other people. Participants in #GardenChat strongly agreed and participants in #AgChat agreed CMC allows relationships to be established based upon sharing and exchanging information. Participants in both conversations agreed CMC allows them to build more caring social relationships with others. Therefore, participants do not appear to feel a sense of de-individuation, as described by Taylor et al. (2011) .
Based on the findings that participants in both conversations disagreed with the statement that it is unlikely someone else might re-send their messages and that participants disagreed with the statement that they were uncomfortable communicating with a person unfamiliar to them, it appeared participants have a sense other participants are in close virtual proximity. This conclusion aligns with previous research that says perceptions of social presence can influence psychological distance or felt immediacy during online communication (Gunawardena & McIsaac, 2004 ). This conclusion also aligns with research in distance education identifying a trend that defines distance in terms of psychological aspects rather than physical proximity (Garrison, 2000; So & Brush, 2008) .
Satisfaction with Conversation
Based on findings in this study that participants in #AgChat and #GardenChat agreed with most statements about satisfaction, such as they would like to participate in another conversation in the future, they were stimulated to do additional readings, they were able to learn, and they were overall satisfied with the #AgChat and #GardenChat discussions, it appeared participants maintained attention and developed an attitude about their communication experience. Kupritz and Cowell (2011) Research reported how a person maintains attention and develops an attitude about communication is influenced by nonverbal cues found in face-to-face communication, such as eye contact, voice inflections, wardrobe, and facial expressions. Therefore, based on findings in this study and the study by Kupritz and Cowell, perhaps components within #AgChat and #GardenChat conversations compensate for the nonverbal cues found in face-to-face communication that influence how a person maintains attention and develops an attitude about communication. This conclusion aligns with previous studies that report social presence can be fostered through text-based variables, such as emoticons, to compensate for lack of nonverbal or face-to-face cues (Gunawardena & Zittle, 1997 ). This conclusion also supports previous studies that report missing social cues in CMC can be compensated for with response time; humorous or personalized message content; or paralanguage and emoticons, such as happy and sad faces (Picciano, 2002; Richardson & Swan, 2003; Rourke et al., 2001; Taylor et al., 2011) .
Relationships among Social Presence and Satisfaction
Based on findings that participants in #AgChat and #GardenChat are more satisfied when their discussions convey feeling and emotion, it appeared it is important for users to craft their messages with sentiment and express their feelings as best as possible through text. These expressions could include special punctuation and the use of capital letters, emoticons, and descriptive language. This supports Tu's (2002) study, which indicated that emoticons and paralanguage made the conversation more comfortable for participants (Tu) .
It appeared that for #GardenChat participants, the more they felt CMC messages were social forms of communication, the more satisfied they were with their level of learning, specifically in the realm of making acquaintances or connecting with people in other parts of the world. Therefore, it is possible that for some people, learning through a social form of communication, such as Twitter, may be more satisfying than other forms learning. This conclusion aligns with previous studies about online collaborative learning in which researchers found that learners placed high importance on feelings of connectedness and belonging (Hara et al., 2000; Harasim, 1993; Kitchen & McDougall, 1998; So & Kim, 2005) .
Recommendations
While limited in application due to the small number of respondents and potential that respondents did not participate in the selected #AgChat and #GardenChat conversations, the findings and conclusions in this study suggested social presence, satisfaction, and the relationships between social presence and satisfaction influence satisfaction in CMC, specifically in Twitter conversations. When interacting or teaching in a computer-mediated environment such as Twitter, agricultural communicators should use responses that support components of social presence. Studies have shown correlations between social presence and student satisfaction (Gunawardena, 1995; Gunawardena & Zittle, 1997; Richardson & Swan, 2003) , social presence and learning communities (Rourke et al., 2001; Rovai, 2002) , and social presence and perceived learning (Richardson & Swan) .
These recommendations are supported by previous studies that show introductions and salutations build social presence, and thus, trust and participation in online communications (Gunawardena, 1995; Johansen et al., 1988; Tu, 2002) . These recommendations also are supported by Vrasidas and McIsaac (1999) , who found that more structure in CMC led to more interaction. Agricultural communicators may notice more involvement in online conversations if they encourage users to reveal information about themselves, and to convey feeling and emotion. Studies such as those described above can allow communicators to define the similarities and differences between face-to-face communication and CMC as well as to better understand how the level of structure in Twitter conversations relate to satisfaction levels of participants. To build on this study, additional research should be conducted using self-report mechanisms by participants. Digital scales allowing users to indicate their levels of agreement on a continuum in place of a fivepoint Likert scale may yield more accurate responses. Since many tweets in this study were sent by or related to the moderator of each conversation, the field of agricultural communications also could benefit from examination of the roles of moderators in Twitter conversations.
Implications
This study has provided insights about perceptions of social presence that exist during Twitter conversations about agriculture-related topics. Agricultural businesses can use these findings to better understand how to connect with existing and potential customers on Twitter, thus leading to the benefit of new or increased sales. For example, the finding that more than 50% of respondents in this study were female implies females may be more interested in and likely to recognize and support social presence dimensions. Therefore, businesses may search for female consumers on Twitter and connect with them through the use of appropriate social presence dimensions.
Insights about participants' perceptions of social presence and how those perceptions relate to perceptions of satisfaction could allow agricultural communicators and other social media users to implement Twitter strategies that are more satisfying. For example, a Twitter user or organization with the goal of educating its audience could achieve that goal by using affective responses, which express feeling and emotion. Thus, this study provided useful insights for professionals seeking to understand social networks as a business tool and how these social networks can be adapted to compensate for the lack of face-to-face social cues.
This study also revealed that agricultural communicators and other Twitter users not only feel comfortable with an increased use of text-based communication for their own purposes, but they also can guide populations across the globe as they increasingly rely on the Internet to support everyday activities. Though the Internet creates a unique social environment and has somewhat discouraged relational connections, agricultural communicators should apply the findings of this study to support virtual relationships to circulate agricultural information through chatting, messaging, and blogging.
